Disorder of the inhibitory glycine receptor: inherited myoclonus in Poll Hereford calves.
Inherited congenital myoclonus in Poll Hereford calves is characterized by hyperesthesia and myoclonic jerks of the skeletal musculature that occur spontaneously and in response to sensory stimuli. The symptoms of the disorder suggest a failure of spinal inhibition and are similar to those in subconvulsive strychnine poisoning. Strychnine is a high-affinity antagonist of the synaptic actions of glycine. Our recent biochemical studies revealed a specific and marked deficit in [3H]strychnine binding sites in brain stem and spinal cord membranes from myoclonic calves compared with unaffected controls, reflecting a decrease in inhibitory glycine receptors. Glycine is a major inhibitory neurotransmitter in the mammalian central nervous system, and glycinergic transmission is important for the control of both motor and sensory functions in the spinal cord. In other studies, synaptosomes prepared from affected spinal cord showed a significantly increased ability to accumulate [3H]glycine, indicating an increased capacity of the high-affinity neuronal reuptake system for glycine. In contrast, spinal cord glycine concentrations and stimulus-induced release of endogenous glycine, measured in vitro, were unaltered. The major clinical signs of this myoclonic disorder can be explained by the reported deficiency of inhibitory glycine receptors in brain stem and spinal cord, and future research will be directed toward identifying the nature of the genetic alteration responsible for this deficiency. The characteristics of this bovine receptor abnormality are similar to those described for the mutant spastic mouse.